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(54) ORGANIC UGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce reverse bias 
current as much as possible by providing a metal 
electrode formed by depositing CaF2 and Al separately 
on an electron injection layer. 

SOLUTION: An organic light emitting element has a 
lamination structure constructed of thin films of a hole 
injection layer 22. a bole carrying layer 23, a light 
emitting layer 24, an electron injection layer 25, and a 
metal electrode 26 layered in this order on a glass board 
20, on which a thin film of ITO 21 serving as a positive 
electrode is formed. The metal electrode 26 is formed by 
depositing CaF2 and Al on the electron injection layer 
25. In this case, a film of CaF2 with a thickness of about 
6 &angst; is deposited, and then, Al is deposited until the 
film thickness becomes about 1500 &angst;. In this way, 
the metal electrode 26 can be constructed very easily. 
Use of the metal electrode 26 reduces reverse bias 
current very low within a voltage range of 0-20 V, while 
a light emitting element with an easily formed metal 
electrode film can be provided. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] An organic light emitting device characterized by having a metal electrode which vapor- 
deposited CaF2 and aluminum in an electron injection layer separately, and formed them in it in an 
organic hght emitting device which consists of a laminating configuration of an organic compound, and 
which has a hole impregnation layer, a luminous layer, and an electron injection layer at least. 



[Translation done.] 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] This invention relates to the organic light emitting 

device which consists of a laminating configuration of an organic compound. 

[0002] 

[Description of the Prior Art] Drawing 10 is the simplified schematic showing an example of an organic 
light emitting device. This organic light emitting device has laminating composition by which thin film 
formation of the hole impregnation layer 12, the hole transportation layer 13, a luminous layer 14, the 
electron injection layer 15, and the metal electrode 16 was carried out one by one on the glass substrate 
10 which carried out thin film formation of ITOl 1 so that it may illustrate. 
[0003] Moreover, ITOl 1 is a transparent electrode by the side of the anode plate by which film 
formation was carried out with the indium tin oxide, and can take out luminescence of a Ivmiinous layer 
14 with high light transmittance. Furthermore, a metal electrode 16 is an electrode by the side of the 
cathode which carried out film formation of Mg (magnesium) and Ag (silver) by vacuum evaporationo, 
this metal electrode 16 vapor-deposits Mg and Ag to coincidence by the separate source of vacuum 
evaporationo, and thin film formation is carried out. 

[0004] When the above-mentioned organic Ught emitting device impresses direct current voltage to 
ITOl 1 and a metal electrode 16, the hole poured in fi-om ITOl 1 is sent to a luminous layer 14 through 
the hole impregnation layer 12 and the hole transportation layer 13. Moreover, the electron poured in 
fi-om a metal electrode 16 is sent to a luminous layer 14 through the electron injection layer 15. In a 
luminous layer 14, recombination of a hole and the electron is carried out, by this recombination, 
electric-hght conversion is performed and that luminescence is injected fi-om ITOl 1 side. 
[0005] There are a thing constituted as other organic light emitting devices so that a luminous layer 14 
might serve as the electron injection layer 15, a thing of a configuration of that the hole impregnation 
layer 12 serves as the hole transportation layer 13, etc. 
[0006] 

[Problem(s) to be Solved by the Invention] The above-mentioned organic light emitting device which 
carried out film formation of the metal electrode 16 by Mg and Ag has a problem on the fimction of the 
element said that a cross talk arises, when a dot matrix is produced. This is because there are much 
current which flows when the voltage of minus is applied to a metal electrode 16 plus and ITOl 1, and 
so-called reverse bias current. 

[0007] Moreover, in order that such an organic light emitting device may vapor-deposit two kinds of 
metals, Mg, Ag, etc., adjusting the ratio and may carry out film formation as a metal electrode 16, film 
formation of a metal electrode 16 is difficult, consequently it is disadvantageous in respect of production 
of a light emitting device, and cost. 

[0008] This invention aims at proposing the possible organic light emitting device which made fihn 
formation of a metal electrode easy while restricting and lessening for reverse bias current in view of the 
above-mentioned actual condition. 
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[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention relates 
to an organic light emitting device which consists of a laminating configuration of an organic compound 
and which has a hole impregnation layer, a luminous layer, and an electron injection layer at least. And 
in this invention, it has composition equipped with a metal electrode which used CaF2 (****-ized 
calcium) and aluminum (aluminum) for an electron injection layer. 
[0010] 

[Function] The organic light emitting device of this invention vapor-deposits CaF2 and aluminum in an 
electron injection layer, and carries out film formation of the metal electrode. In this case, as aluminum 
is vapor-deposited after vapor-depositing CaF2, these metals CaF2 and aluminum are vapor-deposited 
separately. 

[001 1] While this adjusts a ratio of Mg and Ag like the metal electrode of an organic light emitting 
device shown in the conventional example, it can have a metal electrode easily, without needing the 
difficult activity referred to as carrying out vacuum evaporationo membrane formation. 
[0012] Moreover, reverse bias current can be decreased as much as possible by using CaF2 and 
aluminum for a metal electrode. In addition, about an element property, it hardly changes compared with 
the conventional organic light emitting device also as a metal electrode which used CaF2 and aluminum. 

[0013] 

[Embodiment of the Invention] Next, 1 operation gestaU of this invention is explained along with a 
drawing. On the glass substrate 20 which carried out thin film formation of IT021 which is the 
simphfied schematic of the organic light emitting device shown as 1 operation gestalt, and is an anode 
plate electrode, drawing 1 carries out thin film formation of the hole impregnation layer 22, the hole 
transportation layer 23, a luminous layer 24, the electron injection layer 25, and the metal electrode 26 
one by one, and has made them the laminated structure. 

[0014] Moreover, the organic compound of A1Q3 is used for TPD, the luminous layer 24, and the 
electron injection layer 25 of electronic transportation layer combination at the hole impregnation layer 
22. The molecular structure of those compounds is shown in drawing 2 and drawing 3 , In addition, TPD 
(s) are N, N'-diphenyl-N, N'-bis(3 -methyl phenyl)-[l, r-biphenyl]-4, and 4'-diamine, and Alg3 is Tris(8- 
hydroxyquinolinato) Aluminum (tris (8 hydroxyquinolinate) alimiinum). 

[0015] And this organic light emitting device serves as the metal electrode 26 which vapor-deposited 
CaF2 (****-ized calcium) and aluminum (aluminum) in the electron injection layer 25, and carried out 
thin film formation. With this operation gestalt, after vapor-depositing CaF2 and forming the thickness 
in 6A, aluminum is vapor-deposited and it has become the metal electrode 26 which formed the 
thickness in 1500A. 

[0016] In addition, after the above-mentioned metal electrode 26 carries out fihn formation of CaF2 
within the limits of 2-lOOOA, it can be carried out by carrying out fihn formation of the aluminum 
within the limits of 500-10000A. 

[0017] Thus, since a configuration ****** Hght emitting device vapor-deposits aluminum to 
predetermined thickness and constitutes a metal electrode after it vapor-deposits CaF2, it becomes easy 
[ the configuration of a metal electrode 26 ] very [ it ]. 

[0018] Moreover, reverse bias current can fully be decreased by forming a metal electrode 26 by CaF2 
and aluminum. Drawing 4 subtracts IT021. It is the voltage-current curve which shows the 
measurement result of having impressed direct current voltage by having considered the metal electrode 
26 as plus, and having measured reverse bias current. 

[0019] In addition, a continuous line A shows the property of the organic light emitting device of this 
operation gestalt which used CaF2 and aluminum as the metal electrode 26, and an alternate long and 
short dash line B shows the property of the conventional organic light emitting device which used Mg 
and Ag as the metal electrode 16. As shown in this property drawing, according to this operation gestalt, 
reverse bias current serves as very few organic Ught emitting devices in the range of the reverse bias 
voltage 0-20V. 
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[0020] Moreover, in this measurement, it measured also about each property of an organic light emitting 
device. It was checked that the organic light emitting device of this operation gestah equipped with the 
metal electrode 26 of CaF2 and aluminum and the conventional organic light emitting device equipped 
with the metal electrode 16 of Ma and Ag do not have great difference. 

[0021] In drawing 5 , a voltage-brightness curve and drawing 8 show a voltage-efficiency curve, and, as 
for a voltage-current curve and drawing 6 , drawing 9 shows a brightness-efficiency curve, as for a 
current-brightness curve and dravying 7 . In addition, in these curves, A shows the property of the 
organic Ught emitting device of this operation gestalt, and B shows respectively the property of the 
organic light emitting device of the conventional example. As these property drawings showed, it turned 
out that each property of the organic light emitting device of this operation gestalt and the organic light 
emitting device of the conventional example does not change a lot, 

[0022] As mentioned above, although 1 operation gestalt was explained, it can carry out similarly about 
the light emitting device which prepared the electronic transportation layer, or the light emitting device 
to which the hole impregnation layer 22 served as the hole transportation layer 23. 
[0023] 

[Effect of the Invention] Since CaF2 and alxmiinum were vapor-deposited separately and the metal 
electrode was constituted, the organic light emitting device of this invention turns into an organic light 
emitting device fi-om which it becomes easy to constitute [ of a metal electrode ] reverse bias current 
few, as described above. 



[Translation done.] 
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